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Abstract 


PROBLEM TO BE SOLVED: To improve measurement precision in object recognition, by distinctively 
providing features for better pattern matching, even in a region of intrinsic weak feature part wherein 
features such as pattern or edge is weak in a preprocessing image. 

SOLUTION: Only data near zero with weak feature among image information values of each pixel of a 
pre-processing image is, as a special object, subdivided, and a translation table or function wherein the 
data at both ends with strong feature (such data with large value on the negative side and such data with 
large value on the positive side) is allocated with minimum value and maximum values, respectively, is 
prepared in advance, thus the pre-processing image is efficiently compressed based on it, so that, 
features are distinctive even in a region of weak feature part where features such as pattern and edge 
are weak, resulting in better pattern matching in process at later stage for significantly improved 
measurement precision. 
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«ra«s:S:*«>. ;iti,?>itrafii«ct. w4it>#if»ita 

mzMm^i>mB?^B±s^M-k x-<niR-mm.m<D^^ 

i^hWimmtsi.mmizMfi:>-ri>mte.<^{^±(oA^X'(om& 
mm{s.^mi(r>:k^ ^m\z^ mmm^immnm^m^t 

x-Kiim^wt,i^tEi-?>m.m^m^^i,^mm^nmzi3 

10 0 0 1 1 

m^mz J: 5 Bf«is«?j- lb =.iHm&<r>mmi:mm vxm 



5 J: 5 *«-&{c:igffi U-C»iS4^a*sJ:05:^ife{cBa-r 
[0 0 0 21 

loo 0 31 rwthai*j!feHc2J)c5cBi#e*»?>. K8i> 81 
*ff#<tV^-Dit3 2fc7clS«S:#5fc»C*^*?^ffi 

(0 0 0 41 i-3St>*,, 2-^(Dmm±:y^^m±t£&:^ 

^¥ot.x'(K>^m^m^i-^ti.^oyjmxh^. z.(ot^ 

[00051 08 fi, CpLfc2 m^v" l^:tm<omMi: 
10 0 O 61 ISI0t;iij%-ri5Jr, 2BB;^7^U';j-BT-W:, 

[ 0 0-0 71 --«:irmi|d(4. 3 0C7C^B4'C>;^.5 0 a 
[0 0 0 81 z =F • B/d — (1) 

i^2<7)U'i'X3 2w^^^8t-c-fc-5. ii^. mm^Bt 

m^MmFi±^^X'hi><OX-. aMd7iJ5>;J»ntf, ig« 
[0 0 0 91 ;::<o^|gdH:. n?iiflft#i, #2 rat?, if 

T r^^^S^gg^j t^£^:^tiz-ti,, i^^5 0*T-<oig 
::^<DHlft# 1 ±<o^PUzmt--r?>i&:^<r>mmn 2±0> 

loo 10] 2m^'ri^^mzj:?)i\-m^n^m'^. ± 

mi-^^t7!>^X-^tiZ.t\ztj:r). '<Oi:#j^*#j5 0± 
CO ^,5 0 a ST-roXWffiBlz^StfaS-C-tfctV^^S, 
( 0 O 1 1 1 r 5 Lfc«i3g=Sr, -^rWSiSl# 1 W^g«i 

wife (ffiUfilfe) 
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10 0 12] ±mMmi^^^mmvxx<r>!m^i:^if}^m 
ssr. m9, mi mi 1 ^m^^xm^-t^o 

[0 o 1 31 01 1 tt. ^^*«2aB^■7'^3^^lcJ:5K 

10 0 141 mmm&iA:t]^ i o i mmd (^m 
tzmmm^u lA-^'o^'^ihi, ~:fs. m^xtiuio 

[00151 flflMiSISlS 1 03. 1 04 T?», -ttv-etlSl 

•3iZ^*ixfcpi^# 1 , # 2<r)^ix^'tv{r5prur, ^3$-r 

5 L o G 7 /i-^ if Id i t> m.m^<DW&Lt:^\ii vfzm 
10 0 161 -r*ip^. '4km(om&mnm^ i o 9 t% 

100171 -^-r."^, LoG (Laplacian of Gaussia 
n) 7w^/U'^«?<02»:»^V-f /i'^?Sr'<— Lfc>'^>' 
h'''<^y-<yi'^filkm.ti:if^A^nx. l^W^iw^StSrtta 

LfcsifMJSsiftt^r^fejsEL, :immmmm^# i a, #2 

a<op^lfm<;5S8&i^«|^±Sritt!{-r5:ii:X% ::ixe>w 
»i. 2o<DBi^-fe^'-tM , 2Fp1<o#f4</)av^, MiB!l:^i6] 

[0 0 181 ^7^w:i-H««iaJ:::Ba-f--5««e«J>S:S&Xi: 
h^#^> 1995-02, Vol. 13, CMU : ^ 

[00191 ±fB?SS:T-|l, mi KOi^y^ Agglft 
gS105, 1 O 6l::JbMt'5^!iS<75rtS, o^tjx — ^fi 
^rfflM-f-S/dfeC:. tiH&mmmit la. # 2 a (ditL-T 

Hc*$b|:iEJSbfciB»# 1 #2 bSr3ft«)5:it7i» 

1 0 0 2 0 1 0 1 1 tc^i-*fjt£:^1t^tS«feiW 



SB 1 0 7 . ss?is«ttaigB 10 8, mu&nmu 1 0 
9, EBtii^gsi 1 oizisit:5«km^wim-r^t. * 

-f , *f*E:««;^^B1S«ftiSfig5 10 7 T-tt, 0 9 wS* 

la-fevij- 2 2 o5^j^:;^4f ^.w^e^gSijSfEti, 
[002 11 -t-Tife*,, siiSB«* >'•!>■ 1 (ommm^ i 

[0 0 2 21 ^rUT, C<D(S^gE^znirJ[tjS:-r5fa:^ 

m (X2. Y2) ji5gg;?*^m$ix.5, 
[00231 o^lc, JS^ffif^tttaSB 108 T?!*, r O 

J;p{c:bT5*{S^«^ffi«1t«t&iSSg6i 0 7lcj:oT5g 

s^ft«^:f±. Mft^mm^^(o&mnmmi:^f8.vxnh 

[0 0 2 41 !gfla«3f WSB 1 o 9 T-H:, ±mm 

« F 2 i: ^mmmff>miimm p i «o®tfeit« ^: <r>m&mt>> 

SitB$n<5, :ir{*:6<)(c:«:, 1 wS^i^n/cB 

Sl<D^H«o««i:, Bl^fe■fe>'1^2ro■^fil#2ro>^^£:^« 

[0 0 2 51 -r'ifc*>, gi 9 »c^-t- J; 5 &mm».t 
1 (Dmnmm p i (o&Lmsim t:'f't-tT^^-f >'h''>w 

DliimO m^iXi) t ti)\C, pl&-fe>'1>-2W(Bfii# 2 
OT*tJe«l« ;aP2(0€^BM^^S^«p.t>i:-t-5 > K^'W 
D2d5^9ffi$ix, :iixP>'i'-f VK!>WD1, WD2(a± 
{cov^-r^<^'— 7r<fc{-J:!?. wixb 

^^rijJ, lw#cSlR^{r^Sf*jroi,^-cfffc 

[0 0 2 61 «:tJ, :lwTtt:«■Wife■fe>'•^^*»t>iS»)Ji^ 
fcli^#l, # 2 Srfflv^T^-'^'— :^Tyf^v^'Srff p;* 

fii#ib, » 2 b S:ffl^'^-c^<^— v-sry^:^^^^Sr^f 9, 

[0 0 2 71 01 ott, iR^mmzntm&.&<omwcQs 

t<D}iitc:-m^^<om^^-r^vyx-»>z. 

[0 0 2 8] m9<D'>-^ :y V^WDlt. <R^mmAi 

z' n (K>tt<r>^^^mmM.(oum.simt:'p-bt-r^^^ 

i^Ki'WD' 2t(0-^i^'f>'i^i:n':>i!:.i^S^ii. 010 
■CV^5 (]SffilStl/h§</j:o-tl^5) 755, m9<D<>4> 
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10 0 2 9] isfletsfi. -mcit^-f-i^m^im 

[0 0 3 0] r«i 9t;bTigfemgtzntSfi(S<oa» 
«fit«*5 ^5 < o -C V ^ 5 ^. (w^f JC-f- 5 ^Sfeffiai 2 nx S:* 

[0 0 3 1 ] z<DXo\z^ mmm^ui i ot-«. sfg 
B(^# 1 (Dm^immizot,^x<R^^mzn^mik^it^ 
■^xnfbtiit^m&is^n'pi^h. Mci>m&mff>m<ti:^ 

[0 0 3 2] o^tr, ±sa— ^w^aajrisi-'-c. jjcfi^ 

[0 0 3 3] (1) fc:;^ h^^vA^siias 

SBl 0 5, 1 o er-tt, 7'-^J'»S:BiJ«-r5fc*{r, tfr 

ftiSH^ffia. # 2 a ;r^bTWTl;r^-rj;5'it ^ 

£EiiSLfcBi«# 1 b, #2b J55**e>ix5, :l^^Sr0 
1 2. BIl S^fflV^-Cliil^-rS, 
[0034] ^12f±, LoG7-</U^'^<0 2 2>:t»^Sr 

(# 1 a 2 a ) (o±mm(r>m^mm<om<r>^^ 

[0 0 3 5] SJ*iSB*ftro«-H*<^®fiKit 
« wffiS: 5 :^ t $ * i? h -rs C i: tr i o T# ?> 

[0 0 3 6] W^tt^<7?fit<^SIS<7?:»^Sr 
[00 3 7] 0 1 3lC^^-t-<fc 9t-. m 1 2iC^^ 



(0 0 3 8] z::*T-<olft?^-c-ii. #W^tc*j(tSBffi 

t«ttSr^5-«i|-r5*rifet>^x: 6.415 (01 7Sr#flg) , 
[0 0 3 9] p/i^Mv^-y/i'fe 
5v^^ig||SS:ffiv^5:frJ*hi, 012. 01 3T-^Lfci 

10 0 4 01 { 2 ) m^^jjS<^fii«1t«<0*SiW 

tfijg ufc J; 9 , mj^-mmi^Mwrnn^mu i o ? t? 

2(^M*£:«*i^<ofi:etS«;i5iElg, 

[004 1] 0 6i;:s^-r<t9{-, mmm^n i± 

(om^^m (i, j) -C-i^^^ixSiSJ^HmPlJiJ]®*? 
§4x^^(73 t-rSfc. <S^bfcKillznfcilt8l4xfc«Ji*: 
J:<D^{w^t«:-r 5 m« # 2 ±OS*jE£:^M^ P 2 WfiteM 
« (X, Y) H, 3!fea;«OJ:5Jr«-f-r i:;5S-C#5, 
I 0 0 4. 2 ] X = F X ( i , -j , z n - - 
Y = Fy { i . j , zn ) — (2) 

r.r-C% Fx. FyH. ^Hm^tmm^mt (i. 

isicw:, ^mizm^±'^-^(o^-tvyiy~'>a:^<omm 

SrfflV^-C. r4xe>^IS:Fx. Fy;65Jf^46f5 4^5o 
[0 0 4 3] ±ia (2) ^ir^-f-^^cJK^li, ^mT- 

rfivii b-c»j?:.^«^<a:g1S«*&«^g8 1 o 7 ir^fc^^ 

*fJE£:««^<ofiLSM« (X. Y) IfiW^^ix.^^ 
[0 0 4 4] ±|B (2) 5S;^oS^^S:SS|g^T-r5 

r tJciOfiLSM^ (X. Y) i:fc-Ct5 
*^ :i4xr±«3S^M=Sri?i-5ro-t?. ±^bfcJ:5l=»iW 
^r—^ivt LT, ±12 (2) ^^C;^%^f4^5 i . j , zn 
tX, Yi:<o^Pfj^:M««r^«)te*ft$-frT4s^. r4xSrlg 

[004 5] ( 3 ) ^gBtS#ttffl*agl 

fltjiBLfc i 5 1^, -^^it^ttfctsgB 1 0 8 x\t. n^-m^ 

[004 6] C4x^Sr0 1 4 =Srftffl L-CIft?^-r5, 
10 0 4 7] -rj£43*., M<5fil«;feP2H:. ii^. BIK 
# 2»c*5lt5SifR(Ocf.L\*ilc-iSci-5 wi:tt/iv^ 
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X\ iroS*)«:^4t^,P2ir*5it^)life<S«G (X, Y) 
S:. 5^i£;{^ffi^,P2*sjg-r-5ffli^l Ob Cf-C^/Spia) 0) 
fc-|tT-f4'5:< , :i<DS{* 1 0 b Sr^fcfcfi^^ 

Ob (4''L^^pi2) . mmioc (tp.iL>^,P2i) , mm 

lOd ('f'(>.^.P22) <O^SI6it«2rffll/^-C, Zi\^m 

G (X. Y) = (Vll • (1-rl) 
+ (V21 • (1 - 

(4) mmm^^m 

mm bfc J: 5 mmm^^ 110 r-W:, 010 Jr^-r 
10 0 4 91 CiixSr^l 5^r#RP.LT^i-t. 
(0 0 5 0] 



01 2ic^i-t;^ 3trij%-f-J:5Jw»aL. 

Sr4 fcf y htCEEIgUfcfc LTt, »1^t VX. M^'pco 

Si®1tW<7)fiSi5-(f nfi^gW^S-C-14. i^?Sj55il<St>n 

[0 05 1 1 *«w<wm 1 mmn. z 5 

(0 0 5 21 {2) nitmm/^.o^^m\nm<Di&m 
i:, mmm&ni(Dm^&m a. j) . is^ffistzn 

IC3*;£;LfcS*«i;««;#iW«S:SMS (X. Y) Sr«tiW$-fr 
5, UfcdJor, iaig;Sl:l-S«JK;J5*)S*i-&-»;il4:inir 



affi««: (X. Y) VIU V12, V2K V22Sr-t 

iX-en^H0 4@i*, 0*13B*1 0 a (cj'dj.^ 

pu) . mmi 0 b (*'i>j^pi2) , mmi o c ('t'-^ 

^P21) , S^lOd ('PifMP22) rolf«5<t«irU 
rl, r2*. ^iX^'ixm««;^iP2,!rjfi^Sffl4®* 

-r^i:. }(tit^mmi^P2nmfsmmm.G (x. y) 14, 

(4) tcJ:oT**t,ix5. 
[0 0 4 8] 

+ V12 • rl) • (1 - r2) 
rl) +V22 • rl) • r2- (4) 

[005 3] 2 «?^I4, r p Lfc3l«ttrfe;i(L 

r7iSnfctOT-$>»). (X. 
Y) Sr**5IStc, iat&fiS:t**J;!7'bilLJSV''J;5i= 

(0 0 5 41 (3) mmmn^mmm 

±mvtLj:z>izmmfsn^miii^if^iz. ±m (4) a; 

Sr^^^T4;fe4if«gSr^Tofc«^^iJ4, »^S««;feP2«) 
jScflP«5 4iSlfe<r>Slfe<SraiVll, V12, V21, V22;J5i5.K 
t^i,fz.ib. mW'fic4mi>m^mmizMl.XT^±::^ 

(0 0 5 51 *«Wwm3|gWf±, C5LfcllttJJ:«^ 

(0 0 5 61 (4) ^Slit^ftia 
±IE<S^iB8t z nl4, 5 O ;JS#«E-r-5Bf«-fe 

^5 0i5#^EL«:v^H4fe-fe:/1M s 2 <^^*^»ffi«Hc*t 

Kir LTl4p^^-fe>-!^flfr;^rrom«^l;r^e^■f-5) *v^Lf4 
■^t2<Dm.m (mmtvxnmmifi:ffizmm-r^) L^-m 
^Lxa^-r. Arosig (ffifiii uTi4^*wE«i(c« 

(0 0 5 71 -ixsr, m5\z^-ru^dntmms.<Dm 
^Qst'DMfS.mm<r>ir7yx-m-rt. mzmf&MMt^ 

dn (+) iz)3nhMfc:>MVA^win'X'ttt\,^rztt). 

(0 0 5 81 ;*:«BJ<DS4«?q(4, 



Page: 8 4*635^11-248433 



[0 0 5 9] 

issrfijffl urt^iEflfrteaBSiftOT'— try h s-jEifg-T'S 
10 0 6 0] *«?q{::J:<5rwffUv^^»7^— 

10 0 6 1] WJ:«)J: Sf5l5<0^gi7"— yyPfeSV^ 

isgils (017 i:0m) t)iiiiii!!mm^(r)mm<om&L^m 

iz^^t Lr^«-r5 r Jc: J: »J , y i^* if« 

(0 0 6 21 rci-ett-^njafi^w^-^ 



Hi6fiJ«ro«S::*:#SgiJJc:*!?v (HlS:#fi8) , 

in 6f^tivitt^(r>^mi:i,-oxmH<omi&^m<r>m. 

[0 0 6 3] Sfc. *^?^<75m2|g?^cr)^fc-5^8^-C- 
Jb|Em2<D«¥SiKSaf!8;<Dfc*tr, «|&<D«&^K 

{r*JV>-C, WIS— <o«|fe#&ro«fl|lH4fe«t>o?S«lB3R«: 

^<o^« t::^fe# L * V IS- ro«^^&<o««fe® 
■>7 hit. l}«riSS*?H*<73&BJcft#-#-5«gf->7 h 

Mt(z:5^mv^ zti^-^iti'>-7 hmtmmiy^ hA<D^ 

^•rfite S: 3ft «> S J: 5 V ^ 5. 
S*iBf*Pl<O^Sfi:g (i. j) icM-rzMfc^mmM 

P2<om.mmm (x. y) ov^^hsis. m^immpKo 
mmum a. n iz»^vtii^^±»i>'7 hs (hi 

(zn) , Hj (zn) ) t. mm.mmP KOBT^^Wt 
(i. j ) {wfiSc#r5^^v'7 hfi (A i (i. j. z 

n) . Aj (i. j. zn) ) tlZ-^m^tlZ, 
[0 0 6 5] wixf>^*->7hg (Hi 

(zn) . Hj (zn) ) tmm'^yhM (A i (i. 

j. zn) . Aj (i, j. zn) ) (O'r^^ Ait&^^Sc 

X= i +Hi (zn) + A i ( i . j . zn) 

Y = j +Hj (zn) +A j ( i , j . zn) - (3) 

\zX*)s -<olt^6^ig:wif^# 1 cficoiiSiB^Pi^^ 

-r^^ffis (i. j) t. :L<om^um (i. j) i-j^t 

(Hi (zn) . Hj (zn) ) i:, ®gf hgwfeijftfit 
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( A i ( i , j . 2 n) , A j ( i , j . z n) ) 1 5rAD 
(X. Y) Ai^l^hin,i>o 

C 0 0 6 6 1 &>±<Oti 5 iixrf. JbIB 

(3) ^<ori:<, &mm§kif 1 <r>m^^m (i. 
j) , ^■&&mznicMf&i.tzumm.m (x. y) 

jW$-e-5£.SfH:*<, ±i^'>ybm (Hi (zn) . Hj 

(zn) ) mmi^y hmnif^mm U i a. i. 

zn) , A j ( i , j , zn) ) t^^^LVX^I^$-^X 

-a-T-fe o r t) i tv(rM«i-r -5 r t jj^x- t , > ^ j; ir 35»*» 

10 0 6 71 :^^m(r>m3?Bm<n^t:.i)?tmX' 
tt, JilBM3ro««:8|jei^j«rofc»t>|::, 

^nt. ^leinu^&m^h^xmai^itfcMft^^mM 

G (X. Y) =V ( i , j , zn) 
V ( i . j . 

I'ioT, ^[HlCOiS^^fil zn<7)5ffjES^1i^P2 ( z n) 

(ommmmmG (x, y) J)i3}?ftp>ix5. 

10 0 7 11 W±w J; 5 iJtii, *tj£:«l« 

^,P2 (zn) «r>fflFB^®*fii[G (X. Y) 
ti. Bieait^irLT. SfFlH]co^5^^«zn-l (OMfC^^m 
^.P2 (zn-1) z55JS-rSBmoH&m«V (i, j, 
zn-1) t. ^0W{E^ESIznW3itt£:«4ijfeP2 (zn) 

A'^m-r^mmi KDM^mnv a. j. zn) <;3 2o 
ltj^h L/it ^w-c% B^^s^^g«^c:*^-r -5 r ^ -fe ^(as^'jgj 

[0 0 7 2] *:^6?^05^4^P^T-li. ±12^4^ 



10 0 6 81 *fg356W-er±. H4»r*-rJ;5»:i, (ES 

^«znSrfli?fc«'fk$-<in:VN< ef^# 2{^*JV^T, 
^**S:««J^ P 2 Jii ilfl 5 i/Ua: L n;5S Kifeti jfiv ^ i: V ^ p 
«BL-C. rfl?S**£:«|«>iSP2«?*)US):Ln{^»ofc=S-WiR 

(0 0 6 91 i-*iP*>, *m3^?3Wfl|^lCj;JXff, @ 

2 (zn-1) i^^-r^m^i off^fp^-mmi oAt. 

(Dm^mmzn(DMfC>mn^P2 (zn) /JS^-T-SBf*! 

^P2 (zn) (DiSLmSam (X. Y) i:. «rt51<D<E:feiEB| 
zn-1 <DMfS.m^^P2 (zn-1) jJ?JS-rSPiig(75®^tiJ 
«V (i. j. zn-1) t , ^iHlWiRSiEBt z nWMiS 

«M^P2 (zn) iim-tzmmi mm^iamv a, 

j. zn) tizm-^^'^x. ^\3i(oiR^^^zn(r>Mf{:>mm 

J^P2 (zn) wmiBf*1itG (X. Y) tmn^tt^o 

[0 0 7 01 :&f*^6<]lCH:. tfrlHlro<S^g§ftlzn-l 
«^4i^P2 (zn-1) J)5jR-t-5H*l OrottJ-L>ffi«f 1 OA 

t. ■^m<OiR^^mzn(r)Mlt^mMSi^P2 (zn) iiSjgi- 

sBfsSi KOfpi^emi lAt. ^m<o^s.^mMzn<o 
Mitmmj^P2(o^&mm (x, y) tizm-i<, 

1i^P2 (zn-1) J5SJg-t-5®5g<OBf^1gav (i, 
i. zn-1 ) i:, ^lHl<0(5^m«znW»jC;^4tjSP2 
( z n) a5JR-f-5Bf* 1 1 (om^mnv ( i . i . z n) 

ticiiv^itimi^-r-^tmr^mfkr a. j. zn) , 

(l-r (i. j. zn) ) *5*«t)e>n, Zi\.h^m9^ 
ifcr (i, j, zn), (1 — r (i, j, zn)) 

::ixP>#iS»tiJ«v (i. j. zn-i) . v(i. 

j, zn) tlCS<5<M3£(OSiS. fctxLtfJSC^, 

(1— r (1, j, zn)) + 
z n-l) • r ( i , j , z n) ••• ( 5 ) 

mmzMft^-r^flffti¥i3f^±(r>;^^X'(0{BL^¥^m<n:kt ^ 

sz5» h mmm9immicMit>-r^mm<^t^±<r>^±X'(D^ 
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[0 0 7 3] 0 5 9 {ife 

(msdn ) t^mum mmmcom^Qs ) (^^fjtsis 

ft^dn ( + ) ) ^i-tXti^K. «l«:5 Oi45^^EL/i:l/\ 
1 (^roft^dn (-) ) «r 

^Afc<5«ig«t («^dn ) ^^hKWt^-thZ.t\ZX 

«?. (msdn ) t^mmm mmmnmisc 

[0 0 7 41 A^^WCtt, 0 5^::*^^^■c, A<o«[|idn 

(-) izMfc:--tzj^9 9 m%i:ixm-r) i^mn^ix^ 
zii^^m^^x&i^&m mmjzxm-T) n^^tyAxA - 

[0 0 7 6] 

i^m<omi&<r>mmi sit. 0ffi*#ffiLr*«w«>ig 

[0 0 7 7] @7li, *3llS}^ffil<»2 8S;^7"U3j-«twi: 

fT5«^^Si: b-Clg9^c:;5t-riEBBi««iBI6•fe^'1^ 
[00 7 91 07 iC^-f-^ipHlft A:^jg5 2 0 1 tctt. W. 

A;^g6 2 0 2 {dtt. a«# 2 d5±IE(B&# 1 t m-^M 

I 0 0 8 0 1 Sft^iglSS 2 0 3, 2 04 TMi, ^ix^'HSl 
<3ii*tl,fcH^# 1 , # 2C0-?-n-eJx^UT. LoG7 
/t'^' ;S if (c: J: 9 ISIiifiK<o#«*^SB-t-5 S^teaasiS^ 

[0 0 8 1 1 o^^T^ •fefnia^^PIt;^ hi^7A|£8igB 



2 0 5, 206 -eii, ±Safl9<aSWIfe# l a , # 2 a -t 

b* , » 2 b' i65tll;^;$tL5, 

[0082] Mit^mmMumf^m^^mii 2 o 7 

fi, 1 <Dm^&m ( i . j ) , is^Lfcffisr 

zniitc, mmn 2(r>Mi&mmj^<D^mm.m (x. y) 

[008 3] ^3f1t«tSmSB 2 0 8 X\-i. MI^^^Wj^^ 

iD, MfSiis^j^P2(r>&mmm (x, y) sr^ft-c, 
!9«rapf*ttG (X. Y) i:'4km-rim^mmfikmi:m 
[0084] ^hiz. m&&nmu 209 sipBi 

1 WS«^H3gPl</5H«t<^«vtSii^# 2«*f*£:^ 
«;SkP2«®«Lf»«G (X. Y) 4:<0!SeiS*53im$tv 

»l$ixfcilf*PlS:«fi>4:i-5?>W>'K!>WDli, Vife 

# 2 (Oj^;E:«ffi;^ P2S:'l='ij>4:-r5 (J'-Y K^'WD2t 

[0 0 8 51 IB«ift36«S2 1 ori, ftJE-rsipir, £ 
V-iM, 2<Dm*ffi« (Awm^dn (-) ) Sr^4e)J(g 
n ) t^mum (mumnm^Qs ) i:<^>EtJe:B8«S:* 

[0 0 8 6] ori', ±fE-a<ote®<::*3<.>-C, 

\z%^^m\z<i\.^x. ^f3\zu^-rz, 

[0 0 8 71 •mirolll6J^« (-eoi£eiS38t>^ 

0 7fr^-r-^njff6g^lit^ f-i^vA^»g82 0 5, 2 
#la, #2 a^-n^ixJrStLT, -^nffi^SSaSfc;^ h 

i(8bfcffiiigB^# 1 b' , #2b' z5S3i?«5?>ns, 
[0 0 8 8] r<0-^njS€^^l§fcy^ h^r^AggSlftiS:^ 

[0089] 016 ^^(O fc >^ h 

1 7Jc:*fi£:-t-5^97-e*)5, bT# 1 
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a. #2atD5*>. # 1 a iSrftl^SitriftW-r-So 
[0 0 9 0] 01 7-eH-^ni£^(^v^— ^j65p*fBl;i5>tl 

t>*>6A.. M^t^^mU(omm\zit^\:^xz.<Dmm\'i^ 
mm^^x\^^^o 

0 LTl 6 5>ifl$n7tff7t*ffi«i@f^fe# 1 b' 7)5*^* 

10 0 9 21 u±.(o^o\z^ >^mmmm\zxf\.\±. m\ 

<x. m^mm^<Dmr-'^t2j&m(Dv'-^(D^^M^t 

^m-t^ x'j\z vtz,(Dx. m^mm^u i a . # 2 a ^ 

x^oxh. wm^^f^^xm^tfsi^. n^ufclS!^ 

#2b' ^W^ir^Zti>^X^f\.\ls ^4km<o9(m\zis\^ 
znhmzfjimmmi^^i^ ih' . #2b* i^±io-'< 

mm^\z^±.^^^ z. t t^x^ 
[00 9 31 ::ix^T?<75aw-eti. iS[9immfk<r> 

w.mi.tctfK zti)^M^<o:^mt\.x. ^^m^^n^m 
iSimmzm<st^m^mmm.^±^v. z.<r>m^<DmKtm 

it^cx^^M\z^n^MLm^j:&mm&i^^tb^:^&hh 

[0 0 9 4] ^:iT^z^(D:^m^z-D\,^xmmir^^ 

[0 0 9 5] Hi. m2\±. ^1j^^(D t ;^ h is^ftto 

m^nm-r^mi 2. lai atc^fs-r^^^ >^-c*>6. 

ftf|«!;Sll»t UT# 1 a . #2a<D9*>. # 1 a Srft^ 

^-^xmn-r^o 

[00 9 6] 1 ic^-tx mi 2t mm\z l 
mBi.xuT(D^m^mM-t^. zzxmB-r^'^^jS: 



x^^z.tr^m^\^^\ mmx^mhfi^ti:xo\z^ zti 

1&<DU^/u\zBi't^mmmSctti:eiLX^Mm\z:k^ <. 
[0 0 9 71 ^LT. S2(C;^-rJ:9(^. ±i2T-«@ b 

^) . ^\zxy)mt^<i^m^^o 
(00 9 81 irti:t>ib. m 2 ic^-r Jt 5 0 1 <D 5 ^> 

^^zi 6s^mi.f:Ltt(Dmm^hoxmm^^\y^^i- 
{zi 6^m-r^. 

[0 0 9 9] Z<DXo\zm^(D^ptji\^^^^{^ifIl:<, K 

^i--<yu\z^m'r^z.t\zx^. m^^xmm'^=^yi^ 

[0 10 0] r. 5 bTi 6:»i»I$ix:/t#U"</Kcjc£Dfc 
nh^^X^\z^ Sffc?iJEaiW&# 1' b;5>*fi8;$tt. 
$4xSo -^njg^^^pt:;^ A^^ISB 2 0 6(^:;t3V^ 

Tti^ei?:c*Q!Sd5^tT$ix-c. str^s®a# 2 a ^^:ov^ 

[0 10 1] E^±<39J:^{r,^S?jS6?g«S{zJ:nf^. =0e3l5 

1 3 izm-t z: t < . mi 2«w^i-t:>^ v^^j^<r>^ 

5 1- \^fz(nx^ flfr«!;S®tt# la. # 2 a *-e««t-^3^ 

v'yfi}^<om^tm\^:^%mm^%^<nm)^X^^X 

««;)5P^l9<t*oyt»f^JS£E«gffi«# 1* b. #2* b 

^^'^-r^ztt^x^^^^ mk(nvm\z^\^x. m 
??»r/c/j:ffiJ^lj&# 1 • b. #2' hm±(0/<^ — iy'^ 

v^i^^^^mzribz.ht-x^^ v^m^m.^m^mz 

[0 10 2] fsi^^ ^1 ex^bitJ: 
fo5VMi§SISiS:ffiv^5::^&Jl. gl l . gl2r-^L/cJ:3 
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[0 10 3J :^mMmfSi-Cti. 2iB;*7^U'^a{c 
i: l:: J: o TJSlflft<o<l*«SrttttS LfcSiJ^iaiSltSrdfe^ U 

1 0 1 0 4 J • m 2 wnjijgiig m(t^mm/^<o^m^m 
m 7 i,z^-rns5.i^MSMMm^m&mi&mu 207 trti, 

«a# 2(^*fj«:««^<D<ifcBM« (X, Y) Sr^fta-^ 

[01051 *SlJ6)^f§-ef4, 0 3 J; p ic, 
HsRPlOT^jefiLB (i, i) l::»-r5j^j£:«^^P2w 

^msim (X. Y) s«?H^pi<o^^ 

fits ( i . j ) «w«:^#L-*(->S8lfe-fe>-9- 1 «5Si|iBl& 
1 ^;::^^-r^.®ife-fe^'■^^ 2 <o®|ft^ft:# 2 <D^^-> 
7 hi: (Hi (zn) . Hj (zn) ) i:, SJiWiffPKD 

m&^m ( i . j ) (a i 

(i, j. zn) . Aj (i, j, zn) ) tiZji^&^il. 
10 1 0 61 ;ii-e, hm (Hi (zn) , Hj 

(zn) ) 11. M.i^mzn^ m^-ty-^i^ 2<DmHm 

^Mv'-^ hft (A i ( 1 , j , zn) . A j ( i . 
j , zn) ) H:. B?46-fe>'lM . 2«)U-:^X3 1,3 2 

•5. iS^iE(llzn*5J;U«S«?if*Pl<o^^€ie (i. 

j) iZlt-CX^it-r^miEmtOCtX'iyZ, 
10 10 71 ;iixe>^{*:->7hft (Hi (zn) . Hj 
(zn) ) tmm'>7 hfi: (A i ( 1 . j . zn) , A j 

(1, j, zn) ) (Dv'-^n^ Mft^i^mM^m^nm 

2 X (320X240) 

(X, Y») 

2X32X16tryh+2X (320X240) X32 
X 4 try h=|S)2 0;>«:«ffcry h=*5j2. S^t^-'Mh 

[0 1 1 U riiJrjffU-c, '^^mm^zxtiti. m^v 
ItXoiZTm (2) 

2 X (3 20X24 0) 

(X. Y») (iB«-y--<x^^) 



^frv'^ hStS^-rSiJScHi, Hj, SM'>7 hfiSr^-f 
Ba«A i , A i tl^il^h, ®|fe-fe:^1M, 2(DSt^5j-|| 
H^-fe^iM, 2C0UVX31, 32<D3i^^ai^ 

10 10 81 ^- UT, Bi«i-fe vi^ 1 1 tfr- 

H^PlJiSiSS^Stv, K8lzni6i{5^§tvfc'iP>«, r<0 
{5«KBtznl-»fc;-r5^i*Cv'7 hftiDftifi^T'-^' (Hi 

(zn) , Hj (zn) ) t. z. (omum^ p i(Dm^m.m. 
(i. j) , iR^mmznizMf5^^mm'>7 h&<r>i& 

*flffi ( A i ( i , j . z n) , A j ( i , j , z n) ) jJS 

/i^A^ibm^miihi>, -tu-c. Tie (3) ic, 

X=i+Hi (zn) H-Ai (i. j, zn) 

Y= j +Hj (zn) + A j ( i . j , zn) - (3) 

izxv. m9imm¥ii:^-rm^m.m (i. j) t, is 

^ai^ivlt^^f:'^^ h&niUmm (hi (zn) . Hj 

(zn) ) t. mm'>7 hm<o^»fi^ (a i ( i . j , 

zn) . A j (1 , j , zn) ) tiiS, i , j S»Cj!lO^$ 

ix. MfS-mm^P2^?jk'r&.wtm.m (x. y) as**?, 

10 10 91 Ci-^, ±IBil**£:^«;^fi[e<#«iffi|gftitt 
§82 0 7(r)iStSSfit;-PV^-C«f=fSriOi-5. /£*3, m 
-fe^'iH, 2<D®ifc1^>f Xri, «3 2 0®KfX»2 4 0 

5* 

10 1 1 01 -rst, ±iE (3) S5;w;&j22m2J®<0^«c 

M:Hi (zn) , Hj (zn) Sr-ttt-etvS if y 
^L, *j22^3 3®(D^Ff->:7 hftA i (i, j. 
zn) , Aj (i. j, zn) i^iX^ilA^ii^ hX$t-r 

t. (3) 3S;;&ialg2«{rot^Ttt, 

2 X 32 X letf^rh 

(X. Y^J-) <z.») 
^fttwiatftSSSrSb, (3) ^t&ia^3JS^^:o^^-C 



X 3 2 

X=Fx ( i 
Y = Fy ( i 



X 4lf';/h 



j . z n) 

j , zn) — (2) 

trj;!). MrS'i^m^P2^^-ri(Lmm.m (x. y) sr* 

[0 1 1 21 t-Si:, >t^lli6Jgfiii:P)^«:J>i5ltgr-X, 
YSr*if)^fc4t)(CI4, X, Y^r^H^tvl 6 h-e^ 
-f-iK.fli4*fc*), ±IB (2) ^<o;&>aic:oV'>T, 
X 32 X 16lfyh 



=i(l58 0 pt^ftfy h=« 1 Q^iJft^ h 

10 1 131 bfc;65o-C, *IIJS)Kffi»CJ:ttff X, Y* BEJg-t-5 i 5. 
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[0 1141 tais^ :^mmmmx-n. mmm^n kd^ 
mmmux-m^n2<DMfc>m^/^.P2<D&mmm (x. 
Y) ^mv'^x^xo\zvx\.^^f>K mmmiA»i(Dm 
m(o±^$(Dm^ (4iii*x4@fig) *ffi-e»*S««^ 
P2(D&mmm (x. y) ^m*)^^x^x^\^'rtiti. 

10 115] &s±(DX^\z^ :^m&mmi^xint£. -lis 
(2) ^(7)r^<. mmmikni (D^'m^m (i. 

t)f^ttS^^^^SLfcv-:7 hftir^^aS ( i . j) 
\zn^^iyy h&CD^y"-^ ^ 0^19 (Hi (zn) . H 
j(2n)) t (Ai (i, j, zn), Aj (i, j, 
zn) ) ^«:SUfi3fi5C*'^r»jW$'^T*3<fc!ttT-J:V> 

10 116] -^atD^lfe?^^ (^SeiS«ttW*&S) gl 
7 tC:^-t-^Sf««ttmgB 2 0 8 T-f±. M)C««;^,1£aiS 

0. n^^^^f^v2<omtm.u (x. y) t, r 

«PflBift«G (X. Y) d?«TOJ:p*3S»c«ratoaS: 

10 117] *II16?^®-C(:i. 0 4{c^'rJ:9tw, 
^E«zn^^»Clo-:5oii^CI$•ti^TV^< Wx:tfBf« 
•fe>'1^2fiO@/^# 2{C:iBl.^T. >ttJEc::^M^.P2;55i[l!^«fc 
ei:Ln;65ii:j^tZ3£V^^V>5^tt«-«S LT*5«9. C<0^ 
/S^ffi^. P 2(D$llBl; L niC ft o ^ci«-ll^<r)flfl4fcQ!^p{«<Dffi 
V (i. j. zn) Sr^ilffl-rsr tlcj:r), 5S»:«K«r 

10 118] -rtaf^'h. :^nm^m^^f\.\t. gi4tc^ 

-r^tplw, f—^kX^X. fl9lH]<7)lg^iEBtzn-l (^^MJS? 

G (X. Y) =V ( i , i . zn) 
V ( i . j . 
«P«1«»r (i. j. zn) li, if^«63f^(7) 7« ^ 

[0 12 3] ^fc. flniHl08E8izn-l5:i5^bfc^#(7) 



^«;^,P2 (zn-i) t^w<r^^m%\o(D^m.m.^\o K 

^lHlC0{g^^^znt0^fC^^«^,P2 (zn) t^m.'T 

m««/aP2 (zn) <r>^m.mm. (x. y) *9ihi<o 

iS^Sglzn-l <7)^^c::^M^.P2 (zn-1) ;6?JS-rSlfm 
1 0<7)Sa^amH&<nfiSV (i. j, zn-1) ^iHlO 
fi^ffiKzn<?5*fJC£;^^«^P2 (zn) ;a5JB-rewmi 1 
<oa&«!f3gBf«coffiV (i. j. zn) irSrfflV^T. 4-111 
<7){S^SSg|zn(7)*f;C^«jaP2 (zn) <r)«KBfmiilG 
(X. Y) 7)5*J6e5n-5o 

[0 119] flaiHl<0<R^K«lzn-l 

10A<?r. •^lHl<30^S^5ESIzn<7)j^JEc::^«^,P2 ( z n) 

<DX\ wtt?>«-&«MSi 0 A. 11 Ai:^^^m:mi:m 

loi 20] o^'ir. 4-lHl<^{S^Sg8tzn<o>Pfje:^«^ 
P2 (zn) (OfiCgM© (X. Y) i^^ib. JiiaiEj^ 1 O A 
-1 1 A*cT^b3tSi»«:*a?). r^osmsHiii:^^^ 

0 A-1 1 A^^J-E-rSWs^r . 1 - rd^SiSSixSo 
-eur. r.Ojt^r, l-r;iS. 89lH!<^{S«ESt z n~l 

c>>fH£:^:s^P2 (zn-1) ^^m^^mmtm^^mmi 
o <omiikmm^(7)mv (i, j. zn-n 

^ffiBSzn(Ojl*jJ;^ffi;^,P2 ( z n) ^5Jg-re®mi KD 

m^mm^<omv a, j . z n) ^ ic^tv^tu^sE-r 

P«mSc r (i, j, zn). 1-r (i. j, 
zn) iStV^o 

[0 12 11 'tti:tf'h. TS; (5) Ic^-Tii^J-. 

€>^tKS%r (i. j. zn). 1 — r (i, j, zn) 

-e. ztih^ni!^mmiik(Dmv (i, j. zn-i) . v 

(i. j. zn) ^«F«1bfct>(DSr, ^iHlcOiS^ffiBtzn 

<o»js«i4i^.P2 (zn) (ommmmfSiG (x, y) 

[0 12 2] 

• (1 — r(i, j. zn)) + 
z n-1) • r ( i . j . z n) • • ( 5 ) 
j. znO) ^^<^)^**|ffl-r^o 

[0 12 4] -^it. ^mmmmx\i;i. mm<DiR^mmz 

mznx<oMfc:^i^m^.^-m'r^mmi I tr-mfj:^ m 
«3^9) mmxhh^t^mmt\.xi6r) . me>d?i^ 
cmmx^^m^\ztt. ±ia (5) ^\zm-^<mmi:rf 

o::ttf>Xtti:\^^ (Si»l 0 A-l 1 ASr5>ffi-f-^tt:* 
5o 
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(0 12 51 U±<r>i:jiz. *Si6?g«Jr iHff, *ftS: 

1^m^P2 (zn) 04iP^®|gffl[G (X. Y) $:*i(>S^ 

mj^p2 (zn-1) Ai«-r5w*<7>®ifefi?a<ofi[v 

(i. j. zn-1) ^^(Du^mmzncoMft^mm 
j^P2 (zn) iim-ri>m^i i<DmAisn<r>m.v u, 

j. zn) <0 2oU*>|f 

10 12 61 -r^ij-h. mi 4\z^-r^ifi<D4]S.mmi& 

10 12 71 z.)^i\zx^x, mnmm^mfs^ii. nkm 

10 12 8 1 • m4<r>mmmwi i^mm^itkm) 
m 7 \zyjk'i-mmm'&n 210 -ctt. Eirizm'<^ x 5 
ti. mmm^n 1 (Dmnmmiz-:)\<^x{BLmmmxni^ 

B#Sl-fe>-iM, 2<7?^*gg^ (A</3mildn (-) ) S: 
znxSrH^0|g|it^:^i«-^-S^aS;iS|I^TS^^5. wtLSrS 

[0 12 91 r<^)0 5tt. 010. mi 5tmm\z^ «■ 

iS^SSI z n mm dn ) t ^M&.A-Am.&.&(OM»:Q 

(0 13 01 *IIJ£Jl?«iT-«. ^Iffi*f^<^ft:5 Oim^ 

5, w<75|t-g-, g|SSSt^!t&«C5 0 4-ewgEBtzn (itffi 
St) lc?*jC:-r5«igdn«:-ga«o|tS:S%-r, Lfc^So 

#<*5;^ (Sfilfe«ig|SQs2Js^/hi:/i5;#i) tt. « 

IC, «l«^5 0iS^F^E-t-5iB«l-fei'lM, 2*ii:fr«ffiBlz 

n (EOT«Mdn ( + ) ) =£r(S«L-C. MtS§8«P,**ft 

W4k(r>MfS-mm'^mmz7fk^ti^\,^Z tiztj:^^ 

(SUdnx) **5Citt-Ct/i:V\ 
(01311 ^rrT% *^J6J^fiT-tt, m&LA7iiAt,:k 
t<'i5^. «gffilS<73iSeiSQs;55«/hi:/i5^.) Stl^</) 

t:*c^ < ti^j^m^nnismmmmzm^in^ x 0 

\z^ iSuW-s ot'^^^-t^m^'^i^'9-1 . 2(om:f3<r>mf& 
(iEcO^lldn ( + ) ) fc'ltX-»i'i< . <K)^5 OzJJff^ft 
U/iV^Sfffe-fe^'f-1, 2W^;^<Offi8t (Ao^Md 
n (-) ) i:^lbitm^mm (SMdn ) Sr^c^jtrSiS 
i-5rttcj:»>. «-«S!Efil («*dn) 



<b<OT-fo5, 

(0 13 21 0 5li*3v^-c. m:fi^m (^<d 

S^dn (-) ) dS, — Offije^ix («||dn«)ffii:bT 
-^ni£^;45M4L.V^) , :LtilzMlt:^-ri>M9 9 (rtlS: 

(0 13 31 -tUT, ::«>;fe9 9 SrffiV^SC irJcio 
(01341 &.±<r> i. 0 \z. 7^%mmmzi:lx^, JE<o 

UMdn (+) \zfi:.ctztisi:)jm.mtnfX'tif£<. :M(om 
Hdn (-) izf&cit^:^(Dmmt:hiR^m.mtvx^ 

(0 13 51 &.±mm\.t^mmmWiXti. zm^ 

3 El±ro«»^ii; S: 1, o -C Ifeft: =5:S«-t- 5 #ilg5^ 
(0S<ofS!¥/j:IK(!^] 

(011 01tt^l«>|gi6««S:Si|^-f-st>^ 

(0 21 0 2«:|gl<z?Sll6ig«S:aWi-Sfc^^ 

<^^«i^'*^BI--e4>-55 - ~- 
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